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BHAKTH BHbl H 3JlEKTPOXHPypniMECKltn 
HHCTPyMEHT 



I 

l|jo6pcTeIIIlC OlHoCIITCSl K XilpyprilMOCKIIM MM* 
iipyMCllTUM, npHMtMhlCMUM GcCKpoillloro 
pacCCMCflHM iKailCH C tUIMolllbH) loKOB iSUCoKuil 
MaClolU. ;i MMeilllM K GliaKl SIIIIIU V1 ».1CKfpOXII- 
;i\pl M'tCCKIIM HMCIp\Mi*l(ia\t. 5 

1 1 mvcmu GuaKiitisMUt* xitpyprii'iccktie unci 

jAMOIlllJ. CuaCp/Kailllli* llo.llSll/KHo CoH/lCllelllltJC 
MC/filV I'ufioii GpatllllH II f.'If'KipO.UJ HU {KlG^IIIX 

m.iuu\ Gpaiun. Ilpn ciuMciiiui fipaiMii iiiicipy- 
veil u pettviuiic iioiscpxiiocut n|»»»imKaK)T u ik;i- id 
i» n ;i GecKpwBiiu pacvVKaiut it\ 
HcaociaiKoM >mx iiticipyMciiiui! Hti.iueioi 

|U V HfO pC/KYUUk* KpuUXII Vlt'K t pO.lOli CXil.lHIC'l 

no;i yr.ioxi, ■no NpMiuuiir k iicpamiDMepiuisi 
n;:uiiiucni ioKa uao.iu poKvmiix KpoMon it. e.ie- 15 

.luIiaUMMIO. K lfc|inill|i>\tt;plUiMy II ncuAIUilipe- 
MCllllOM) ButfcAciHIIHJ >ilIX K|)u\loK lia IKHIIIi 

C uc.ibH) ycipancmhi "*iuro ne.iociaiKa it 
njKM.iaracMoM uiicipy ticim* ihuuidkhuc co«i.ie- 
Hemic Gpaniu Bbiiio.niciicj n nu;ic Mcxaiuijua, 21 
oCucncMUBaKJUicru napa.i/Rvu.nocrb Gpaiitu n 
nputicccc 11 x eaejcmiw, nanpiiMcp. nocpcicuiiiM 
.lay.x nap paaiion/icmix punaroB, coe.mnennux 
ucttjy cufinu nocpe.uiiie. e paGu'iiiMii KoimaMii 
Gd&iiuj — mapifiipiio it co cicG.iumii Gpanni 25 
ipjcpeaoiaoM no.uynon. 

lla c|>nr. 1 lOoGpatton npe.i.iaracMUit fiuai;- 

TIlBllljfl 3.ieKTpO\Mpypri!MCCKHM IIIICTpyMCII T II 

;ibv\ npoeKUMflx; 11a 4>nr. 2 — pajpe3 no A— A 

11 a rfmr I 



liiiaKTiiDiiuii 3.ieKTpuxiipypfn«iecKMM micTpy- 

Mtflll BUIIlUHCH II Illl.lC HO/KHIM, IfMCJOlUIIX m>.v 
lill/KIJU COH.1CHCHHUC MCWA)' CoGoft (5pailUJI! I. 

Co«i.iei!eiuie 6paiuu aunoniieiio b BH,ae uiapmip- 
.!om MexaiiiOMa. coeroiuuero 113 jayx nap pan- 
•inincMiix^ piiiqaroii 2. cKpen.iemiux no uenrpy 
• »i*i.h) 3. Kuiuiiii ctMJi ikmciuvioihiix puuaroB map- 
!!ii; i :!iiru MexaiiiiiMa cucauiiciiu oca Mil. Ka^aan 
cuciiiiiHioiuaM iiiiHcniiv koiiuu puuaroB 2, 
v:«»>kci cKo.iuJHih, KaK uo.uyii, b npope3ii nii/Kr 
!icrn KpoiiuircAiia 4, iipiinapeinioro c bhcuihcm 
cii«puinj cicu.icfi f»|)aiiai. Ka>K.iasi ocu, coca 11* 
it'aiiimati itcpxMiio koiiuu pu'tarou 2, naxoanrcH 

i*. 1/ltU'pCTIUI IU'p\llr)ff KpilllUlTCrilia 5. 

1 3koc ycrpoHCiBo iiiapiiiipiioru MexaiiiiiMa 
iHiociictniHacT citoOo.iiino iiapa.i.ic.iMioc iiepe* 
ml incline 6paiiuj n ycipaiiRCT bo.i.mo>kiiocti» hx 
;:cj»eKoca. V iiiiwhcpj Komia Ka>Kaofi 6paiuuii 
;ip»iB3peno MOia.i.iiMiecKoe Ko.iiiiio G a.iu na.iu- 
•icii pyKii. iioiiio.iHeT pa i.iBiiraib 11 CBo.mrb 
Gpaiimn c aKiiiBiiUMti ko!piiik3\iii 7 n pc^cyimt* 

Mil KpOMKBMII 8. 

IhUBtU luKa K pC/KVUHIM KpOM K3M lUICTpy- 

MeiiTa ucymeciB.iMcTCH up u iiomoluii noKpuioro 
tiiiMuuiieii TOKoiipoiio.i:iiuero cicp^itH 9. kuhi- 
pun npoxo.inr niivipii cooinoTcniyioiueri Gpau- 
inn no eo ecu. 

I IOABLU TOK3 K llllCTpS MCHiy ripOlUBO.lllTCfl 

npn nuMouin abvx npoiunoB 10. O.iiih Koiien 
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Ciior.iu.ifi-.iL 1*. Jlunuuypr 
|\ I.. B airnj Trxp rj Ji. toi.iaMotta K*i|»prKi«|i II. Crcibwax 

:JiK..j 4m. IJ Mm .Vr llhi lnp.i* 4«i7 II*«.iiiii.-imw 

ilHHIIIUI rucyaipcTacHMuio KuMiutrra Coaera Miiiuicr|Mib CCCP 
no je.uM Hiu6p«rreiiitM n orxpurHft 
Mocxbs. >K-j5. HayiucKjH iu6. a 4/5 



t»i!nc\i\ nu\u.iiii>M\ .);i/KHMv amiapaia ihjcokom 
'KjctoiM, ;i;»> r«>" JsiKaiPiiiBaeicn kdiii auniuxi 
iiicuom II Ciopweiib 9 *Jnt Kcnpyc i cvi imyipii 
fipannin npti iJ' M.jiiui anyx it fo.itiiuioiiiiux my* 
.iuk itepxtieii I- m iiii/Kiioit l'J. I la iiepxitiiu ko- 5 

"CIl CiCp/KMM MaSIIIIIMIIIiaOKM riKlHllllUU KOII'IIIK 
C *.f>K\ tll.'ii K;»OUKw» t 1 1 a IIIUK II till KiMI I UK T- 

it:ni iiii.iKu I I. c.i\/Kaiu;ni n.moiipeMeium ;i;iu 
noattoaa iok.i .uiau-pMiiii ii t|tiiKeaiutii 
c.epttiui. Bo HifioKamio npo6*»i 1i»k:i miyi- in 
peiiiiKHo iiotiepxiiocib 6paiHiitt iiaiiuctitoi c.iofl 

II lO/MUHII, a IKl CIC|IHClMlh, ItOKpMtUll IIIU.1U- 

illicit, .iuho.tmmIo.'iwm na.ionacicji n m vmiioiiitait 
ip>uKa 1"). [ 1 1 1 it iiomoiiui iia.UMtiro iia u;wy in 
ftpamn Mcta.i.HPK'CKtiro Ko.ibiia Hi c nixonimiiM \S 

ill IHTil Itpilllii.li'M 17 ilcyil!i*Cllt.1 a «;iMC-.i ia U'U/llV 

nsic micipyMeina. Axuutiiuc koiimiikii nucipy- 

Mellia, KpOMC pC/KVItUfX KpOMOK, ItwKpbl I bl II 

.iHtmcri. 

U;m pcieKiiiui i Kami ,io nK.iUMieinni TuKa o.i- 20 
i:a po/KViuau KpuMKa 8 micipVMciira iiaK.iaau- 
um-icH na TKaiu* cuop\y, a apyran emiiy. 
CuTka ii.ir.ii.iiinaii pcHcymiic KpuMKit a iKam.. 

>lK>K # i;»IOlCil t 'iTn (Mill lia HCi'X! CIIOCM |ipii|M/KC- 

iiiiii iiaxu.ititoi it KtiiuaKre c hckj. 3;iu»m iik.iio 25 

»ia»U| TOK II MCLICIIIIO CUD.TJII OpaillllM, OCVIIUVT- 

iliuii fi/iaroaapsi Koary.iiipyioiitcMy aeftCTHino 
iokoii nwcuKofi muctotu GvTKpiiHiiufi paipe 1 
i Kent it im accM nponi/Kciuui pe/KWiinx k|>u\iok. 

Bo upc.MH ocymccTiwicium pajpcia ocii, cue/in* :io 
UHK)tuite iin>Kiiiie KoiiiibJ puMaroii 2 siiapmtpnitro 
MexaHMiMa. nepeaBiiraHCu u npopcjux Kpuiun- 
TeiniuB 4 n BpauiaHCb BOKpyr ocii 3, c6.ui^aK)T- 



4 

ch. C6.ui/Kaiorcti TaK>Kc Bcpxime koiiiiu puua- 
tob 2, noBopamtuaucb u Kpomiireimax 5. 3ro 
(jOeciivmiBaci napa.i.ic/ibiioc cxoiK.ieiiijc fipamu 

C aKIIIIIIIUMII KOIMMIKaM II 7. (IpM riO.IMOM C5C- 

;iennn Opa inn poKymuc kjiumkh jaxoatir oaua 
ia apyryio na no.ni mm, qm cnoco6cTuycT iio.v 
iuimv pacccicmiio TKaim. Kopoinoc aaMUKamie 
npii 9iom lie Bo3iniKacr ( van k;ik pc/Kyuuic 
KpoMKii iiuiiaiaiOT na noKpuryio ino.iHuiicfi 
>iacib aKiiinnux koiimiikob, h peiy/ibraTe qeru 
iipiiiicxoaur pajMUKaiinc ToKa. 

KaK aaKpuine, Tan it pacKpunie mictpyMCir- 
ia iipoiicxo.un ii p ii iiapa.i.ie.ibiioM auH/Kchiui 
ripamn n aKtiuuiux k«}hmiikom r pe/KyiiuivtM 
KpoMKaxm. 

I Ipca.iarai'MUM iinrrpy^in mohv«m pariVKath 

IKO IKailH, KpUMC KOCUIoil. 

Tl p e a M e t h i *> ft p e T c n u \\ 

linaKriimiun ^.icKTpoxMpyprii'iccKiiri inicipy- 
Men r, co.tep^atmiu iii>;iiiii>Kii(i co«i.ieiieiiiiue 
Mc>i».ty Ciiftofi fvpaiuini n vieKipo/iu im pafio»m\ 
Koiiuax Gpanui, oTMimw)U{uuat tcm, »m>, e 
ae.itao ti.TiuHtpeMeittittro p:ieee*ieiimi TKaint h 
paaiioMepruifi Koary.iHittiit eieiiuK pauu. ma- 
mi/Kiiuo eo*ueiieiiiie r>paiitii uuito.iiu*ito n nii.io 
uexaiiu i\ia. ufteciie*uiaaHiiiien) iiapa.i.ie.ibifoctb 
6paittu n iipoiiecct- nx ciuMemiti, natipifMep, no- 
cpe.icnuJM a»yx nap paimon.ieqiiv puqaroB, cue- 
AHHciinux MC/Kay cc^6*>n riocptMitHe, c paftonn- 
mii Ki*iuia\iH 6paiuu uiapiiitpiii> h co CTe6,i8- 
mh 6panui — nocpeAvTBoM no.uynoB 
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